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7; E6i.46L!,L~TYg , LLG1 TESTJN4- (U)

Ii E-N 1 F&L i *aiLUqTE$,* -AERODY"NAM IC DtC-ELEfAT0RS,$
-LkTACTL(IN PAR-A,uTEb, (U)

C: "i CCiP TVA 6 OFES I. Go ,N W- A AtADROP $yST A O

r*, -A 6T IT VDE 10 Ft -PA-YLOA 6;S FI 0M 4c,0-0u T0 3 .io@CO G
t~bbi~-A FTNNI-Nsi 6AILUT- FOik -CA.1 itiAkoP4AN

-+Iml7:AL 4070it SPj? ki ! A%'D Atj AU7OI(OTkA'INr INFLATAOLE
*rLIA1,0LE AtOT941 FRo TC90INAL OESC--ENT ARE Rt.PORTED9

* 'AI.LuT ~EG,4S AO 4TIOR SYSTEM S:IZE 4146 WEIGHT'S
£icE P*VAEJATE fQ-R SY01vS- W1TM AND %,IT'40UT A 7LARE

~~JLI'd, M4EET ACCEPTABLE iliFAV wELOCITy
tvhjtIlON$.S 0'PEM-kA.19X&L- R-E~fitrEMk'NTS AND A
PJAEL ,I-K44kil ES~ gI-,AT E- Fl *EL IA a 161T Y 'A Rl P ftE~TO

- -DCS.N AND EE.rITESZ F F 61FT IAMETER

t

u*Ci.A ss I F4 Eo tLOtNC2



UNc6AjS IFjEQ

.C F4EPQN4 IILUAH EAR-CM, CJ~NTRI.. NO. /LONCZ

A L) 1 0 / /
GQ'EA AERUSPACL CORP AKRON ONIO

BAILull E OVELOPM ErvT FOR LOKI.DA'IT AND kRCAS

A uCKE T 5_N'ESe )
PLSLRIPTIVE NOTE: FINAL ,AEPTe FEb 6-6-AUr3 6de

NOY 68 SIP 4RAHAMJU'0 Jo I Jol

CUNIRACTI -AF 19(,621s)-586

TASK: 6682O3
MUtiITj~1 AFCRIS 66-0622

wN~CLASSIFIEu) REPOAT

OLSCf4IPTORS: I.SOUND;Nt RO.CLYSt PA94ACP4uTES2,.

qEC'E6EAT ION, RAIISOIJDEs s STAb kIi.AT I0,
ATMOSPHLISC 5OGjNcINiG, *INiDS AMOSPO~EWIC
TErmPE'tATURE M-ANuFACTURI.IG -MLTp4OL;S@ COSTS, FLIG~4t
T7N69 MMTORO606O1(.AL dA6LO0NS t

I i E..'T IF I EAS: RETARuiAION C EVICES9 BALLOON

PARACNO LSs ARCASs LOKI.DUART SOUNDIN4a ROCKETS,

)PVN-Sc SOUNDING ROC.KLTS, SAL6UTCb (U)

GCOQYEAR AER0OSPkCE -rORPQRATIO-N cOMPLETt.D A]
PN Jc.RAM TO O~vELOP A StAe.L3Zt4. DECELERATOR FOR THE

AkCAS AND LOKI-DART MCTf.OROLOC.1'(AL
* ROCe(ETSONDES* DURINQ THF. PROGRAM Of CYCLI-C

foW dFCATIONj TES, AND'EVALUATI-ON, S--3 UEVELOPSLNT

ExtSTERN TEST NANGe THE DESIGN, iERFORmANCE

GijALS- h.ERE REAC'EQ) FOR A0THq Sy-STEMS.- PZFTYaFIlVE'

PLpi'oDtjCTION UN-ITS OF TmE biOKIDART hALVTE
?.ERE FABAItATEO ,fOR _FUPT"ER EUVA6UATION BY A-'IR
F-~RCECAMoRIDGE RiLS(ARCm' LA9OirATOolZLSi As

A RES%#LT -OF TmiS -PROgRAM TNL LOKIhDAltT SALLUTE

(PARiCOUTe.,t METEOsIOLOGItAl A/B-2V64'S 4,AS
-1tfCONFORATEO IN 'ToE STANvDARDIzEU PhNabb
miTEORVLOGACAL RoCKETSONbE CURRLNTLY 1%~

PnO_ #VCTIO49 4AUTo4OR) (U)

UwC6AbSIF&ED /ZorC2



Uoi C. LA 5 S IF I L Coo

,bC -REPORT d6iB~.IGo'(KAPMY !oEAH Cj~NTROL NO* /1-ONC'

ArcMY FORE.I 1 N SCILENCL ANrj TlE~hN1Q60QY CLNTER4 *AS5INfiTO-N 0

M~p 4AM69 7p LO'bANovjNq A.*
RLPTSf I-Ot FS'TC-mT-,j3-1O1,9-bA
Pk'ij,, F5TC-?5J9033A0.6*, F'TC-9Zg362aZ3,;l

QNlCLASSIFIEu REPO.NT

SUPPL :4LNTARY NOTE: TRANSt; ZF PAtEN-T (!jS-SR) 2071 ij)42,o -
LiE( 67s

0 ES r I P TOI kS. *PARA C~tUT'E:., PATENTS), OESIiN,,
COk'iAGEs BRAKINGO L'SSR (

E VTIFILOS* PARACrUTE CA'NOPIE~s TRANSLATIONS,(U

A PARACrIUTE IS DESCRIBEJ) %NItMC CO'4SISTS UF A CANiOPY
*IjTK A 006AR oPENcIN CErNTR-A. SnROqw I..ItdE.S XITH AN

-'I C LI'NK, A DBKA&ING 0ARAC~iU'TE TAH0ITE

ELAST IC LINKI BY MEMAOS OF A CONNECTIG FUL L!-NE-
T- C RETARD THE FILLING OPENLN6 OF T"E C-ANOPI OF
T"E BAbIC ,ARACHUTE THE LOALR E,GE Of THE CANOPY Of
TmL 6'AS1C PAR'ACHUTE IS ECUtPPEID AiTr A fRA,*eIN
LACLN~, VI4CMC :BREAKS UPON. TmE PULLIN.G OUT OF Tou.
CoNCTIAPuLm.t TmIS .. INE BEING -ATTAtriEO TO TiE
S"R~tda 9r TNE Pv!,6OUT~ PARAC,0iTiL by MEANS 00 AN

INT~ftMED~ARY LINK jCio BREAKS IN TmE AIR FT4PU:
STRET n-PVT 'OF ~ LkSI 6INK OF TFIE CENTR'AL Sr;ROio_

LINLS (AUT0)(-

1~
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%j rCP. AS IF i EU

WP(Y FORI~EGN SCIENCL AN1 j TECPINOLC(4Y -CE,,TER 'i,ASiN~afN "0

A, PAiArCMUT E CANOPY alfT' P'OCF.ETS~o (Vi

R L~p f0 5FTa H T' 33J9'.6 9

FNOj F 5TC-02 RD 6 00

L wNCLASSF1EU KtEPOmT

5VPlJL.Lf4LNAjiY N4OTE: T RAN~ OF PATE-NT (v-SR~ 193 74 1

12 MAY 67.

ID ESC R I PT tS (9PAAC~hiTEz D Giv-), jTR-jCTJRAL
F A Kt S, C 0N TR J C T 1 U N9 5A F LT-Y, PAT h fS, U S,$R (u)

ZUVENTIFIERS. PAhRACo-UTE CA NgPjlss TN~4LATIJNS (i)

rmE v.uCVPEN wE;SCmdoE.) A PA. AC.4vTl it,4 POCKETS ON~

T ~E ILAWNOPY A£C, tOLEa BENEAT'A IiIE POC:KETS &JESIGNLD Tu

A1 MIT AIR AT TPIE M06.ES TO -ASURtE ToAT TmlL CANOPY, hILL

Q;LNi p'c~r TME CEI4TRAL PORTIgN~ OUiT.o 1(AUThO4 (_U

A2

ijoo tmS 6$ S- 1/ Z 0 iUC



U NC L A 5 -F I Ev

J REPOWTi b-BLIwGRAPHY 5EARC' Q4TR(OL NUj. /ZtONC,.

SAueb2rv %'67 -/
AelF(~kE1~a!, SCIENCL ANt) f~H4OYCE, 4 TE( '.ASr4IN(ATON Di

P o;A A CmTE CAwUPy, N
KSE.P 69 6PO-S-MOL.O V 51e -1,

fRLPTI '.0. S 3 4o~g

I- ~UNClASSIF3~,aj KEP,0R.T

SLUppL6.cINTARY NOTE: TRA'NS. Of PArENT ivSS.R) 205 61tlo.
1-9 JAI 6do

D~tC IPTO o A 4P-AR A trIUvTEc,vDt OS 1-N)-o iVToIATICs
UPERATIJNs LOAD INGe(M.CHN-rCS Is CriR-DA.%'E,

tALIjAT,O-Nv PATENTS, 'USSR (
IiA(#-TIFIES:, PARACUTE -CANOJPIE.S$ TRAN'SL-4TI~iNS (u)

TmE AhiENT 101 DESCRUBLS -AN J'4POVi PA4ACPIUTE

SPECLFIE NP~ LOAOJ*, C 01IN (AUTN1QP (U

U C-J - fF-1- Z lc



Ur14LAS1F LEU

~ ~~p'~i~i 1~I~r~AMY EA~jih CUNTROL Nt0e /-,QNCi

A04MY FOR~EIGN SCIEINCL -N~j TECMAN060 y C'E-Y'ERt.A#4MaQ 0

A PAiAC9LjTE CANOPY ivITH POCFIs U-)

SEPi 69.FT~4T~iJ16

PROba FSTC-0OZD6-0O

INCLASSIZEU KEPOpNt

SUfe6LMLNI1ARY NO-TE: !RAN~o OF P-ATENT (USi 3 9'1

-92 M~AY 67o

DEcRI-PT-WrS; _(9PAiRAth.%TE~iq DiLS1rN), STRJCURAL
PAKTS, CC.QNSTR-,JCTU., SAFETY, PAILNTS, USSR (U)

£UEr.TiFIE'R5: PARACqU TE CANOPIESs Tsk.NSLATIONS, (U) I

ThE vuCU'NT_ wEs-cil*ES A PkAecmwhTE AlT., -POCKETS ON
TiE ILANOPY A.3i; p4OL.Eb BEiEA~n trEE Por.KETS P.)CIGNtD TV

AoMIT AIA AT THE, nOES, 'TO ASSURE TmA-T THE CAN'OPY 1I.L

IOFL'N Fh'oM T'1E CENTRAL PoRTIIUN OU-To IAuTHOP A U)

12
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UNCLASSIF1Vt-i

-JC ,qEPORT bIbLIwEQAP04Y $EAR-CH CQO'~kOL Nc,,. /ZONCj

Au-~94 467 113
ARM'Y FLAE'4~ SCIENC. ANo- TEC'NNOLO(3Y 'CE,,TLEI ,ASp4lNraTON D

PukACmtUTE CAivOPY, SOOSI1
SEP 69 bp-ml0SLseV

RLPT. 9 .~* F5TC.-hT-i.3.'4oe.69'
PiRO~ FST'C'9';23100

q-NCLASSIFIEQ REPORT

SlJPFLEg-NTARY NOTE: TRANS. OF PA-rENT (1j5SR) 205 6l1,

19 JA I &as

UPERk-T-IONs O I MC~dS C(.RDA,5E-,
~AL,~7 A7INPATENT15, USSR )

3~Ir -IFIE ,S': PAR'ACmIUll CANOPI-E59 TRAN1SL-tjliNSU

-TPIE iNi-NTIGm- DjcSCRZB.S, AN 13"PROJVED PA--ACmUTE

CANOP-Y, EWUIPOpED riTH A DEV&'CE fI'HIC'i AJTOhATICAi.LYI
-IriCf,.EASES iNE SIZE OF T-4E C-AruPY vLI-4T U-WotR
SPkCIFIED CANOPY LOAOIN6 CONDO1O, (AU*OR(*J

UI .A lEC .lc



QJ4CL ASSI10 IEl

vAC kEPOR4T 618L1ONAPMY -SEARCh' CONTROL NO. /,Z 'C C

AL,.696 w8~8 1/3

Av'MY FORE-IGN SCIENrCE ANij TECMI4OLO03Y CENTE" I AS-MNG~Tok D

S EP 69 7 p

RLPTO NO@ FST-CmMTm23m-qOZ69
Pko,; fSTC-C'423100 RP. PTN uS) 0509 ()

UINCLASS1FIEk) RE-O

SUPPL LMEiTA Rt NOTtl TRAN f pAT N V S:Z 5 6 9

1- t.iAN 66.

DESRITOS;AIC-AtrO PARACf1UTES9 S, PAtENTS4
CcNFI4..UfATION*. RoTQR hUTLS(u

IOENtIIERS: TRANS..ATIO.
CONNE- OT T -4 P CD E ARE DESCRABL~ ToEY ~

coh"SIbT OfCONTE TNjAMGLES *ITM So44OUDS ON T*0
S-IDLS OF THE TRIIANGLCS ON6Yk A)II PLQ4 VNOER THE
fTlRDIt~ SI-pt CAUSES TOIE OARACh1UTES TO R;YATEe

I(AUT#IOR (u)

14
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liNC LAS I SF 1,EO

IADC REPORT b-IBL~qGKAPH'Y 5EARCM C.(NTROL, NO.s !SONC9

AU"KdU1 OL4 [/l
PIUNL~k OARACHUTE 'CO INC MWANCH.ESUcR CO'iji

Ppd)TOTY.PE CLUSTERmPARACriUTE PECLVERY SySTEM FOR, A,
SOUJ0-3 U-NIr LGADo V;OLUmi le 6ESIIN

STgo)V s u)
OLSCRIPTIYE NO5TE: FIN'tL tEP-T, MAY 68-J'A% 6-9m

j-.N 69 2 1 AP T 3N!,oYCE A* ;MkIE-LLERs
%.vLFGAN(4 Ro lkNOR.i(,MIlLA~vi t ;AOUMlARCjA >

MoJilTjRi: USA-N4AdS TR-69-12Z-Ab

QNCLAS$S1FlEiD iEPOjt-T

SUPPLE'ENTAkRy NOTE: SEE ALSO VOLUME 4t &D-/7 0,1 0069

DL:ScR IPTURSI; (OCA'RGO PARACMUTESt PESIGN)o FIGHNT
TE$TjvG,l,pi(OP TESTING, PARACHUTE FABKICs,
bUSPENSION DEV-I-CES D'AG,
PE;JFORhAfCElE'NGINEEftlNGI. AIIA DROP OPERATI-,ONS

LUENTIFIERS: G-'11lA PA:RACmPUTEb, Ci.USTER'

TME R1EPORT COVERS A RESLARCM AND UCELoPthENT
PftObjAM TO DESI-GN AND, FABRCATE A PhOTCATYPE CARGO0

*REC~vE'RY PARACHuTL ASSEPVS-LY FOR AIRDROPPING- HEAVY
U:*IT LOA01S IN TAE ORDER OF bO9Oi.. Lu. TmE -DtSIGN
STUDY COVE HETAO.F A'NALYSIS A-0 COST
CFFECTTVENESS A'SPE,;T F-OR A COMPLETL PA-RACHUTE
ASSEMSLY. FROM THLSE SITUD-IEio A DILS16N AN-ALY-SIS

- - AND L'u.4PLtE QETAI'LD DES1IGft i~iiE M~ADE BA-SED ON THE
SPECIVUED PURFORMAN~t A ND DiLSI-Gh REWUIREflENTS9 4S E
OF-DATA REDOUCTION. OI0 FUL-L-Sr.ALE CARGO DROVS 41114 6-

A~J1,A PARACmUTES WITH VENT'PUL6L OQN CONIGVRATIOtt,
SCALk. VODEL WIND TUNNEL rESIS AND PARA~..EtkfqC STVDIES
DE.TEiQIINED- TMAT IT IS F.ASIDLE TO, USE A-CARGO
PARti1UTE O1 5 FT* Dl-aK .ITH A V-T4PVLL DOWN IAN A

C~~v~TER OF SIX To RECOVj~ A LOAM NT Fo a

145
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UNC6AbSIFIED

,O REPORT d1BLIIJGRAPHY SEAR'(M CONTROL NO# /SONCg

Aua/~wl UQ 1/3
PIivEE~R PARACmUTE CO INC MANCME;STER CONN
ProOTOjTYPE CLUSTER-PA.ACrU~TE REtOVERY SYSTEM FOR A
5...OCu0-L6 UNIT LOAD*.0 VORM EI oRCl DE'I14N,
ASPE-TS. u

oc,5CRIPT'1V-E NOTE: FINAL REPT.s MAY 6SmJAN4'9,
JAN 69 .?7P TONI ,POYC A. ;KNOReMILAix

CJ, T#KACT: 0-AAG,.7m6.C- itI2
Frtoj3 A 1F 120 -- 9

,j NoT U pi U SA -PN L AbS TR-69=gj-AD

'.~PFL~EmETA4Y NCDTE. SEE ALSO VOLWKL Is A,0-701 00o4*

vL.SCRIPTORS: leCAR;6O PAikAcHU-ES, DESIGI%),
PAicACHUTE FAB3RICS, SvtUSP[~ON DEVICES,
6OAD I N (MECHANICS-), iFOOCE00EC"ANICS) a
NiAThEMATICAL_ ANAL'YSIS, COFIjLIRATIu)Ns STRESSES#
PE--tO~t4ANCE(ENGINEE-ING)-. Alalt Do-1
kopERAT EONS 1
I u E,.T I FI L N 5 6- 1 PARACmUTES, C6VSTL.R
I'ArACMWLTES C U A

TrrE REPORT COVERS IKE CIRECT Di-SifiASPECTS Of THE
SELECTEv PROToTYrpt CARGO RECOVRY ASSEMBLy FOR

Ali.~ROPPING 14EAVY UNIT LOADS IN 1'i"E ORDER OF 50,000Q
Po~.NS.THE DtTAILE#) OESIG OTHE CON4PONENTS I

CovcE.E AS WELL Ab STRESS AwALYSIS TO DETiRMINE THE
MARGI?*,S OF SAFETY FOR THE M-ATERIALS SELECTED.o
mATE.fIAlL L-STSc ANID 6CI16piTb FOR THE COMPONENTS ARE
Pr.OVIOED, LADURAT(jR-Y TEsTINij OF NDOjVI-3UAL

COMPONENTS AND STRENGT$ EFFI-CIE.NC-Y OF STI1TCH P A T ERS
AriE SmoN@'N (UAuTNid'W (I)

1.6
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UNCLAS:SIF IE

00c lREt~vRT slsIBl_,ktAPMY SEAKCH CV.NTROL Nls /Z.ONCd.

W'1NiEO-TA UNIV :11,.N-APOLIS
AERaDY'A:41 C Cli-ARACTl-RtSTjcS -OF T-HE FAFOIL GLIbJE'
AN'D 0TH-LR LIDING, PARACMUTESe (_

CONTRAC-T: AFj3 416 8 110
PIROJ: 4O.6S

14 0N I T nR RTD T-R63 4022

UrwCLA55I'FIE.', KEPORT

suPPLkMeNlARY NOTIL

DESCAI-PE0ISI i *-ARA~..nvL AL.ROVYNAM IC CMHAACEI T-1)
STABiILITY, AN~GLE Oe ATTACK,s LIF-T, DRAG#, M1ODEL TLSTSI
AEROD)YaApcIC C.4ARACTERtISTICS1 O'ESIGN (U)

I I)ENT IFlEx i PAR'AFaIL GLIDLR (u)

A Nm.*6Y CON(.EIVfD G66irirN PA94ChUTE, CkLLED TtqE

PARAFPUIL GLIDER, 00Q SEVERAL EXISTING, GLIDE

PAR-AC,4ijTES IjAVE BEEN EXAMINED ;,iTm iE%ARO To T,LIR'
GENRAL-ST'ABILIrY-, RESULTING STABLE ANGLE OF ATTACK9

AND LIFT TO DRAG RAtID.- THE PArwAFtoIL GL;DER-

AbSOML-D StAbLE AN LES OF 'ATTA~j UP TO SO oEQRE;_-
AGAI-NST3 T4E VERTI'CAk 4HI-7CH REPRi-SEKTS A LIFT Ti: Dit-A4
RATIzO OF APO'ROAlMATELV 1.2. T.$L INVf.STI6ATEu

EXIbTINs PAkMAChU-TCt HAD LIFT To DRAj ARATIOS, OF 6,ESS
THAN.UN-ITY. TmiE TANVSENTIAL FORCE COUFFICI-EN1 0F
T14E PAR-A-Oli. GL4DEs AMOUNTS To A*PPR~jAI4ATiELl 1.b, AT

THE P051TI1,ON OF TOE, STA :LE-ANGLi OF ATTACEV. (U

17
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U N C LASSIF -1,E-

D tc NE p,-R T BUL ICG KA P HY ~E ArCH CUNP' OL N(J# ./kZONCS

MINkq$,OTk UotIV/ PllI NLAPOLIS INST OF TEC~r4
FlTiLvRC.T1CAL -AN-A-CHIJE INVES-tI lG-ATIOli -- U)L~tSRIPTVE NUTE: PRUGRESS5 REPT*. NO.* '-23- 1' tt'P-3UJ 14,v-

0 61 &z' riEI'RCHH (as ;HRIABO'kI 4 tT.
16A I M,5, Ke ;H;Y.s L-;L' %.-UM 9.k K.

1 -T4r AF j3' 6 1-6 83-1 0

r TA S 6 012S2

Ui-CLASIFj-E.h riEP-OmT

SUPPLE.'IENTAkY, 'NOTE: SEE ALSO Ab48O5 1-0

Q S5C R IP F-0RS -1 IPA-kACHUTES, AERUODYNAMlt -C-HARACTEP(LSTUCS5).
CAR-Gh PAHAWTES,q R.1,8O4 'PAHACHjTES,q COINFIQUk'ATJION-
,_EC.ELEtiATrONo !VAK'Eo DYNAMIIC5, WV.D 'TQNNE.LS, P.ANACHUtL
FAdRIC: , MODELS (SfMULAT-1CNS).s S44,8BIT-Y. S'TAT-ISTICA6
AN NAL fS SI S (us

C~flt4ET$:_ fNVES~t~TIAI ON -OP 0.AK'E -EffLCTS ON THE
BHV1O.; -OF Pk WCH1UTIS -A-NL ,U.THE. AtIANOAT!ION gIC'

B. JF' UIIS INvES'TIGA-TION %)P aAS14C
5 fA 3 1LIf TY _i -, W-RqS 'Of R*C ,ONVCNT71OrNAL PA'RACi.1vTES-;

T~~R~richLSTDf OF 5UPEtkSON1( -PARAr.HUT.E
PHENO.-EN*A; T~tH-EO-TICAL ANALYSIS Ot T:H- DYNAMI1CS. 0 F
THlE QPEiiq-NG P~k*4Ut'E-; ST'A1,TSTCAL AN'ALY,5S OF
E X TtiA CTIO M T , ME-, 6DEPLOYMENT1 TI'-E, OF'ENING TIaME. A -N 0
DRA-. C PE-F-UIiE.WT FOr eAURIAL DCL-1-VERY PAAMT 3 A'N D
SY-STE? i; 4LIDIij AERODYANAMhC U -C 'EL~iAtR R]
EFm,C'T1V-E P~ijRO5jJy -sTuDbfEA; 'ST-U-Y OF FILOA0J
P-ATT-'ENS -O-F 4CROD-YNAMIC D - EL'LRAT QORS &-. "M EN OF Ti-L-
SU-RFACE 4k:VL. ANALOGIY STRESS- ANALYSIIS -OF Tbi L T 17
TW~OOP 'PA*A;!UTE,;_k AE'R0DYN-AMh1IC CMA R A c r E-RST IC S-0P tiq E
PAR-CtUfE ST.ABIL-1 10 A-.ZI CARGO- C NA'R;
AER ,)DyNASIC C-XA~A-CT'R-ISTIC5 OF ITHL CRU5SS -AN' h,. (
WH-E-cL TYPt -PAflRAcV4JTES-;. DETERMINATION OF 44AS 5- FL 0 -,
Tb:,Rvu,,H PXRACHUJES iiITH I-NIERE-N-T taE,0ME-tRIC OLI'.

NtCL A 5 S I FIE D



UNCLA'S! F 1L)

Q)DL REPORT PIVRLI.)GNAPHY SEA A-C HC') Nr R 0L fNu N Ct3 -9

AD607 j36
COOK LLCRIC CO o ''TON GROVE ILL
STUUY OF FAIAACWT PERFORMA-;CE ANJ' vuE.S1ca PAR-A-cTER)

FOR HlGii OYioAmIc *IRSSLDE OPIEeATI(1N. (u)

DESCRIPTliVE 46ITE: iEPTo FOR 1 JUL 62-n31 DEC 63-9

-64 1 #4 1,P PEDERSENoPe o
CONT-RACT: A133 657 9192

MONIT,JR: FDL 9 TvR6'I 66

UivCLA.'SIFIE.) R-EPOPT

SU P PL 0 E NT'A 4Y NIOTiLE;, lIITY OF TO-IS DC,'vm~.NT jS IN~ PAI1T
UNSATZ$F'AC-TOlY9 kEF-ROD~JCTION P$Ab Bt.E,4 IIADE FitOm OWS

AVA-LLAdLE -COPY.

L)EsCR'IPT'0gISj (*PARACmUTESe PRF OAMANCE jEN4IN~Ej1N(.j.
OESZ~.N, AEROVYN&MIC L0O1Nil AERODYNAMIC
CMHAWACTER-14TLCS, RlCKEtT PRlOPELLED- SLLrS-, TESTS,. SHOC
M EC H A NiC S DRA G, ST A 8-L I TY. T L'4iP LRA-T- PE a D EC:E ER A ZU)

PARACMUTEt DLSIGN AND PE-IFORMANCE vATA -ERE OBTiINEa
ON A SERIES OF 1-4 RU-CKET-POEft1) 6LED TESTS-#
PARACHIUTE OLPLO-YMENT' VELOCI-TI'E'S, RA.-46GL%( OETE.t

MACm 1.0 ANU l.st I4ERE OBTA-INED *eITi T1,L TOMflA4dK
PAPACOUTE %~ST SLED OPERAT'ING IN L.ITH4E* SlhfiLl 5-TAhgI OR WOOBLE SlAGE, OUSHER C-ONF46U ATIOlii PA:RACIUiTL
TYPES THAT- RERE 1J4VESTIATE-D INCLVDED HYPEWFLOI1 MEMISFLO, REMO CONICAL-R)1BB0i~ AND-
SUPcR$OiCl, GUIDE SURF IA-Ci OtSIaiN~o THE rkATA

( 'STA"Ejj tNC-LUUi~i) INFLATION CHARAMR-1 5TICS-0 OP-cKI'N.
SMHOCK FACT-OxSp L)R4G COEFFICIENTS, 4NFLATED ARjA_5p

S-TAa§ILITY, CANOPY TEMPERATURES ANU WrNFRAL 6T&c UtAl.

,AND AERODYNAMIC DESIGI'4 C0NSI-OlI.AT!IDiS, FROM TNI-b

PARACAUTE OLCELLRA-tOR TES7 FR0r,m, lT MAY OEI
CONCLUDED TnAT T4E toYP-ERFLO TYPE PAitAC4-UTE, 8OTh-
'MESH, ANO RI(AAON RCOOf DESIwNS-e AND THE~ HtSFLO TYPE
P-ARACH,tt CAN BE F-Ad-ICA-TED TO &AITdTAND ANVL OPERATc

SUCX.E5SFULLY IN T-lE ?$ila DYNAMIC PRk.SbURE REGI~h OF
3000 PS~o SvPERsO,*vIC R~EEFED 0PRTU AN Itl-F

TO FU6L OPEN vAS AL-SO DEMONSTri1AED AS PRACTICAL tvITei

A CONI CAL RISDOP TYPE PARACiU-TE DESIGN-o TME
TEST VEmICL. SYSTEM -NLDN ~DITED IEFLOY6IT
AND RC.LEASE TEpimNlf-UCWS ANO THE OoATA' AC"e UI4ITI~o:-
Sl-ST E.'i A'd X-L'SO D-1SC1'SSED IAulinOk.) (U)
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LUNCLASS1jFIEW

LJUC riEORT 'RibLIQGRAP'Y SlAR(.N CWtTROL NO*i /iaC-C.

AU-601, 637

PrlIIL 1VEAPURT jEkC~m CALIF AEKOI'4U'TR~j(4C DIV
AE1R.joyfi,,%4C CmAvqACTERISTICS OF TMk. MYP!R.
ENIR.)NMENTAL TEST SYSTt;M rC'ATA RECOVERy VjrC~ 0O
MACri 'jU~j?[RE'0*5O2 TO U.96, V C1

JESCRIPTJ 'VEL TECHNICAL UPEATNw-REPT.,
F E1 60Q 9' P AAD~k v,

RePT* . AEON'RONIC U-86Z~
CuNTRACT: AFu4 64~7 44'9

UNCLAbS&IFIE: mEpONT

5QPPLt.mLNTARY NOTg: RREPARED IN COMPLIANCE 'tITH', AF-em,
c.Xitb)1 -u1 SECTION 3eit'.~e LE~albL1Ty 00 TIS

DO-CUiEiT IS, 1,N PART UNSATISFACTUH-Ye. 9PAOD44CT- vA- dK WE.
mADE FrOti BEbT AVA-ILASLE COPAY.

ESCRQ iP T-6 pi (R EC ;V E rY V EHIC L ES,1 STABOfLI T1 I Tr~ ,C
FLIG~T.AEPOONVAMIc -CMARACTERISTICSo EN4VlCRQNvlENT-AL

rESTbi MOAEL 'TE.S-TSp NO0SE CONES, CONFIGURA TIONQN P-ARAmoi. T
JUMIPINi,s -1NQ TU'14NELS (U)

THE REPORt PRESENTS THE RESULTS Of A EKIt' Of
TESTS IN~ CO;4YAIR"S M'ZrhmSPEED 6,INO TUN'E.T

EV LUTI THL. STABILITY OF TeiE EiTS, 609A kfECOV Ej-y1
VEH I CE ,% 'THE TAOSONIC kRCfarq.9 TwL TESTS *ERL
RUN %ITrv T*lu 40S1 CONFIGUPIAT:IDNS A~T MACM NUMBE,4
0 5, 1.~ 0.67. .082 ANDb 0.o96.9 SU4TH
CONFiUifATIUJ"4S aCRE SUPFFICIEhTLY StA6LE TO PEW'It
PARACnVTE DOL'OY-YIT008 T0 ,,&Ce Gwt.
(AU-THOR)j
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UNCLASSItF IED

DOC REPORT iIBLIOGlRAPHY 5EAikCH CONT: OL NO* /tZONC2

AD "6d 301
MINNESOTA UNIV mlIINEAPOLIS
DRA.2 COLFFICIENTS OF SEVERAL 6C'LUIES OF REV6LUTIUJN A!
TRAwS~ONIC AND SUPERSONIC VELOCITY, (U)

SEP 6'4 64P HEINtOCHHe Go ;HESSsSHF-oQN
Rp ;STUti8R1SG3UN-Ai;

CONTRACT: AF33 616 6,3IJ
PROJ.: 6066
TASKt 606503
MONITOR: ASO ,TDR63 66,3

UNCLASSIF.1E, REPORT

SUPPLEMENTARY NOTt.: 4OIlNTLY SPONSOkEO SY THE QM tiESEARCr4
AND ENtaliERING CO'IMANDs DEPT. OF THE ARMY; AN-

BUREAU OF AERO0NAUTICS AND 8UREAU OF OkF)?ONANCEt
DEPT. UF THE kJAVY9

DESCRIPTOr<St (OORAGt BODIES OF REVOLuTl-ON-) (*ae.0DIE5 OF
iEVOiUTICJNo DECELERATION), TRAN~SO.NIC FL341v SUPE-%5SON-I(

FLOvv, AT-MOSPmERE EN7RY, AERQOYN~AMIC LOADING, RE j'4TRY
vEHICLES, DRAG PARACHUTES, iiAKE5 WINO TUNNELS (U-)

THE DRAG CGEFPFICIENTS OF SEVERAL BO1)IES5 OF
REVO0LU-TION NHICm ARE SIGNIFICAN'T FOt THE PURPO_ r UF
A-ERUDYNAd'IC- DECL.LERATION V1ERE MLASUkE-) jN THE

-ITRANSONIC FLOP REcIMlE AND AT SUPEIRSONI-C SPE-ED- Of

MACt, NUmsER5 4I AN!N 6. (AUTHOK) (U)tI
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UNCL-AS' 55 1FI EV)

ODC ~EPOIRT !VLLVG.;APHY SEA R tH CUJNT-'ROL NO* /LOqr_,

M1NviESOTA 'YN1V M104aLAPOLIS
PRtSSUrRE DO1:TR'joUTI-0h 4LASLJRE11ENJTS5 O.F C'0NVEN-~T,,CWAL
RI8~oo:, P',%ACHUT'LS IN- SUE-SONlC tFLOA, I U,,

S'E P S 3&P, AAKvEUGENE !.,NICCVM-t,

CONTR;ACT; AF>43 616, 63.10

T AAS S T07 &0 6

U N SI F 1Ej. rAEPO RT

5UPNLT.M A.4AY NOT01I ,o I NTLY SPOr5O~(tu 0,Y TI OFr.p

T HE A Ri Y' AN T ME DE-PTa Of TH EL 'NA V Y-e L EG,I 81L I TY t-f

THI'S. DOCWMEN1 IS PAT UN-c-TISFACTOR-Y.- 'REPROO TC1,O H A
BEE-N M4 A0C PROM11 3,L$T -AYW~IlAbLE -C0PY-9

DLSC-R1PTOKSZ +I.RI'8.6ON PARA.CHUtE5,o X-tWQWY-N AM -1
(HARACTCR~XSTIjCS),s- 4-DELS- -(SIMULA-TION5),_ _P AACA UJT LS,
PRS-5UREj, D11.10TION-i SUPE-RSO.)I fL~ M~S ,,A0o

,iGHPE.)PnTOaRPH , AND- TUIJNNELS,- 'EERMNT

C-ON-VENTI-ONALLY SHAPED -R_'iBBN P#--ARACP'~tTES 0, NOT
,FUNcUIOr4 SAVT IACTO!RILY -AS -AEKCOYNA MIj 0,EE---OR

I UP'ERSONlC FVLO"@ THKEIR, U-N STA~ B NAVit I-S

P ARTICUi.AL, ~oB,jECTjIONAisLE-s -To D E TEi'ImIJE' TLE C'A VS E

OF TCHIS STRVCTURAL 'AND D'0 AMC IN ST A BT6II A jRE

0,F PREssuRt D.Is T R 1,4 yTION M -AS U A ENfTS ',EllE MADO
RTBbON PAR-AHUTiS :AT MACH -NUMfi§ZK5 OF 13:*4- 1.08,
I1o2, -~.,AN '4.' A T HE R SU LTS -OF -ME A SURE MENT5 A N,D
ATTEMPITj: TO' LNU'JICaT TIl EFE~F SUSPENSIO0N L.I. Es
AND FOkE66DI;E-S 'JN' THE' PkESURE- j)IjS'T~it-UT ION 'OF T h f
PARACtMUTIE CANQ#OP"_ -AFiE P R E5ENTED. -A Ulf-r 0A) u)

UNCL-ASS. !E-D' J~ 2 Q. C-2.



a 0OcR E, Po, RT 43-1-BL1 4#PH Y, SEAKCH C-r4TROL N(J. /,INCS

A D--6 I-j 791
FOR-L- lN ftEC'M-NOL 0GY y 0J-V 4 -IHTFX-jtF A Fo OHIU
kEHYD~oMEC-HAN-1C TIEORY OaF WiNG., tN , JNTAT~-
P.L O- (SLLECTED- -PA- TS1 (U

i AIN 65 17-P -EK NA S UN o.s -1 o
ALPTe-NNis FTu -T T,6, -77 7
A ON-1T-cR: T o- 6-.- -6 1 6

UNCZLAS5J-FTID E9 O'T

P, ~P L ~N TAR Y N, 01E 1 NE -0,E ROUG(H -amZAFT TRAN4S- JF M0NO
* TEOTICHESKAYA I, PAUKLADN-A-YA ME;HANLK-A, SdOR'Nj.K

~ v.i2 1O~,, 96-2o -P. 4L')-IjuI 6fl,-b,22i

UE C IP 0K 1, 16 LR~ 6 NARAM- JT ;CHS~ A AR-,ERI T tSloj i
D~C1TKI (ARDNMCCAATRS~S,(PA'(ACMUH, U LOAtI N 'e (E-CA A NI-CSr) )- 'AIeF 0ILS5
NONE .UILIJftIUV FLO' PAA--H-t LLSCENT.S A1 IRRLS., GQ.--.
MATH-EMA:T,,,CAL hi~LLIFT,- uyS (u)

A FURMULA 15~ 66sTALNED -FOR THIE PQtE-R OF'r 4L
PRESUR ON 4 f-Tk.FILE SITUAcTE:D -IN 'NU0,NSTATI;ONArty

MOTON A MATiq'mATICAL wHOYI Fi D~ N'
A AR AN 4EMEE 1 pP a-SE D -O PR RE D U cIG tTHE-R iA TE 0 F
LANDINiG OF PARA rHJTE -LOADS, (U4
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UNCLAS S-1 Fl LED

D'DC qE P)T' 3 1 8L I G A P HY S EA KC CONTPkOL NO.o /:ZONCd_

V DELUTCHE FORbCHNGANSTALT -PUEN LUFT- PNU iALUHF:91NT v.
8HRUS.~tCK (AEST GERMANY). I-NSTi TU-T FUER FL'UGREC'lANllI
-PAN k T~E CANOPiEs QUWRING INFLATION-. (,Uy

DES5CR IPT I VE NO-TEl F IN AL R EPT.
E f45- 13 7 P M E L 1G~,i V* S C':.' *

CONTRACT: -A F 6 1 5,~2)--6 d'

U.4C.AiSSFIEL, REPOR~T

SUPPLEMENTARY NOT'L:.

D E CRkI PTO0,RSi (ePARAthUT'E!S 'PRE$SUiR-j ,AERO'D-YvAM I(.
'CHAR- kC TERITlCSf EAPLkIM E NT-AL -D-ATAo SURFACES9
PHOTGxAP C_ 'AN-ALVI I S, TES-TS, ilAT-HEMAT-1CAL -MUDE..b
-CORRLLATi~oh ECHri- NlUES (- 1;

AN F~xpEfj!-.,ttTAL .-INVESTIGA'T ION AN~D CG R R E L T 14,E
ANA'LY~bIS WE'(E CoNCGUC TED TO DETERMijNE- 'TejE 'PzfLSS'.E-
Dl-ST-q1SUTION O.VL.R TmE SURFA-Ct L'F PAVAitJT,-E C-A-NJPIE-5
DURiNG T,.,E IPENIUD OF I.NFLATIO.N Fbk THE I,,NFINIlT;_ MAs-s
CA'SE ANo- TO CORRELA-TE OliSS'URE COLFFlIC,,EiNT-S' WJTnm
INFLAkTING CANOPY- SHAPES* P~RCUTE CANIOPY_ MODP-L4

OF ClR-CULAR F4h.T, 1 01 EXTENDED. SKIRT,
Rl-Ng-SLOTs* AND P-84ON 6ESIJGNS JiERE TESTE-D UNDER~
-1,NfiN.ITE MA5S d-ONOJTIjONS IN A Y 1 1-2 F-T Lt4~ tPEO
WJNv TUN4NE-L. EXTERNAL A.NDL INTERNAL PRESSURE VALUvES
WE-E 'iEAS~uALD At VARIOUS- LOCATIONSt OVER' ThE 5U! FACE
OF THi m~oDEL CANOPI-El ThR'U'GHOu.T TL -PEKIQO Or
INFLA',Tlloru, AND iE'tIfALIiED CANO-PY POROFILE'SHIAP-_ N t- KL
0-44A1t E By MEANS' OF PHOfOlRAPHI'C AiiALYSIS.5'PRESSU-RE COLFFII.-NTS 'DERI'VED ~fqR TmE S~TEADY S.TAT-E
(FULLYf t;PN CAk~luO.Y ) ARE QUI1TE COMFAr4A6LE fT6 TMo 'I
RfSQLTS' OF PRE'VIOe;5 MHEASUREME-.NrTS* 'PEAK -PSE U _~VLESUR'N TEUfvSTEADY PER.JOD Or" UN FLA T'O N E"E'
FOU14D TO BE UP TO -5 TIMES AS GkE-AT AS STEAOX Sti.AE
V-ALE. -THE -REL A TI O0N Sil PS BE TloEEN fm E P.RCSSLRE .
D. IST R I 8UT-10N A'ND TIME FOR ,E AC H, -0F THE 'CANOPY mjDALS,:OE-P-L0iEU AT FRE'E-SiEAM VELOCIt1Et ET E'E N. 7 -_ A-N-D 1'6,FT,/EC A-RE PRE SENTED -IN -DETAIL 'ANUj C64RELAT-LO Td~
CN 1 GN, CANOPY- S,4A, PEs_ A COMPLETE SMAPE ANALYS'
1, -A 0ADE AAD A -A*T-4'E'4ATICAL MQDE-L 11,~ PR,-PObEve'
(A UT14K-R-)C
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TIA IV- AUST Lj - A-,T1QSPHERIC SCILENLE GROUP,
-E T ER-I!IA I U N- 4 F. A S F R (AM MLTE 0 UL 0 talC 4L

Rc.PT I Q 2,o
,CON TR A't'; ~2-7 WA M.C -1'

-UNC-LAi-!F1jEJ *REPOi.ct

SUPPLe-NE~fY N 0 TE:

-0SCRIOT0w (*IICTE-OF -LO( 3ICAL Ir- T- UNE(rSi, IN-4

0 ( "}T -0 N~ NULICATO3-S, RADIJO'SONDE'5, FARAC.,TE
OESCENTS E £~AI O. 3F Of !N(

THlE ELr. U &TI0N.'vS OF -,o TJ ON A E. DE.vC' FOR -AJi _BLCT
F~AL 6 'NG Q h R T -E jNFLUV"JCr OF WaRAV-1TY Al Q
AER1JaYNA-'IIC 0 RA. T E'EQ U AT Lq NS ARtE -JSEb '740
iEX-ArlINE THE A ESIP WJS E '0F TOE ARCAS PARACM'UTE 1

- YPOTIHETICAL. F:') ROF!lIS -NT~iE, A LRi-16N
-FR~r, 30 T. O, w) V4, * COMPUTip'T --10NA L S'Cp Li F'o'k

DET.MI ij.NG Tr4I HE H , , ,Z0NTAL 4, 1 fq F R ri THwE AB ,E R L
MO~O' 0 F A;*vY '-I1Nj StEN'S UR ZN FLU Ekl CEi U- Q.L Y ~Y T -
ABO E- FOACES IS PciESE[ED'Ij ALON,4 i~lTm. r4N FjXA MPLL UJF

AIS 6A!'~C AT ION, T3i AJ- A-RCAS, PARACrUfE FLUirct,
(-AU-Tp-0R) C~u

A
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U2 UN C-L S 1 Z 0E

DD. REPORT ISVL1JGRAPI1Y 5-EA RC H CLJI'TROL Nt.

AU-64 7101 1/3
0 R LI1 ,- TE*C ri' OL 0GY D)IV, s%,RI GT-PATT-EMS-UN AF8 OHIV

&EP F E RLm VEEt K V$

K EPT. N,, L Ab F T 6 6 - OIG h'
AJIC-SSIFjE C REPCI.R7

5 jPPL o N O*-T E UNEOITEU 14OL,i O0kAFT 'TRANS, OF .
PA'TE.qt (JSU- 17-1, 2:74s AFIPL9 4OvS~c~3 4~'.

D&,SCRj PTOiS OeP-AR i C ri UlE 5 , P A TL1J7S) U iS.R,l D

do'oICS OF RE-vpL-Utl,-_N COFIuATO

THE oOJ-LCT 0-F TnmE -1,NVE-TIO1 N IS: A- P-',RACriUTE 'IT, A,
CANo-PY 1:, T-iE FUR-.i Uj A tIkCUL,4N bELT-. T-6 INC~cASi
I TS CQDF-,F TI--N-T OF L.IFT AND ITSST6LYLtS
twblPPED 'I1T4 A S'ALL 1Ik;MISOHLRJCAL C A N Op' TNH
SHkF;jU~ LNE or -NIC GoTROr AE1RG T rT
FASrEqEv "T-0 -THE 'C', NTRAL SH OU-D- L,1.;NE N'4d TMhE E X L R A.
RIM 1:) C0NNECTE~j lTdi T-E -INTERNAL 1 4 ka-Y FC-U,.

MUIV-ALLY P'- P,,E-.NU U6A~ R oiOWD LINE-S-1. CAPTOrt).4AJ
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UrtCLA: $I F I E

J)OC KEPAT, +1~~AM SE~rhCH C()i:r;Ql -tw. li

40-f niAT'I-CX LA3, 4,A55 O0FFICt OF~ THE SCJEINT'I-kIC

10 1r .4-tE N S 10 N L ;,j ,RATI.ONS CF T'HI- SnEFLLS* -
DESCRIPTIvt 4, T ETV tECH.N IC A L R EPT.

4UL 67 34P HOS'SoEo).ARD -- 9 o R;
K.ON IT.% U SA!IL AO T R -6 8- Ill' 5U

'UNICLA5IFI.E-* ?4EPOR-T

oEs~cR iP T O(S 10O ((DIE 5 OF RE VUL~uTIO-4, R-IA Ti~~ I
6OUN 'A R Y V ALUE PR OtLEMS, SPFHE ES, T E NT 5

P,-ARACHUJTLbo C NTAJ ERSt --(-UMATCA ArLSI
I PENT-I F ER 5 g Ti'qlt, -JP~.ER3CAL SHEL-,L-S U-)

IN 'THIS P-PQ T14E NONm-SYMMOTUICo FrtEE- ELAST'IC
V'16NATUNj~S OJF Tri.14 L)OMES' 0F RE'V(JLLDTION ARE 5-TvJLiED).,
IT -iS Ass5,LD~. T-lAT TmE FREwUtfiCY IS LO4 -otT

ASYM~PT0TI.C A~PRQOXIrMATIONS Pt(E810USLY G-VE-N- BY rmE
A OVWITER ARE VSE0, TO ESTIMA-TE THE GLkERAL SQLJ~T'o

TH1E St9EiL VileP.ATIO)a 'EQUATIONS AT O F ENIS
APPt OAIiATj(0IS F_04 T-Ht LOW :IAT RAI. FRl vUENC IE 5 4t4D

AMODES A-HE OLRIVL) SYS'EM'ATI-A'LLY UNDE'K -A VAkIlTY OF

EL)~GE CON1;,TV'ONS. LONA NATURAL fREQUEVWtNClES ARL F,-Uv:)
ON LY wHA TflF EU6Za CONDIT1IONS IMPJS-L NO FURCE5,

T*NiE NT To TH-E SP EL SJIA CE- bv-PIEN T%4E :DcE Is
*, - (A 4D ONLY THENV) -RAYLE iIS' INsEATt:\SIQ4NAL

_iU t:JCIN hR E-C V E P LD 9OR- CEiiUAI-1 OTHER E,.GE
CPN'ITlJ'4S WiE'A r,A1NUAL FREWIUEN,%-&ES ARt. FOU-Nu T--At A-m-E
AbO'VE RA1i.EI-Ght' TPE'iuEICIES Ba~T ST-ILL LO."
-CLft ?AkE-_j, cetCve 'Tri Tr4L LO,'EST 'ML-MBIANE F4-LwVUrNCY-*
TrE DI5,LACr.AEtiT iODES AlSO'CIATED 11-1Tri THESE -( L
F R EwU EN-C re -ARE Mrc35T LY OF -INEXTEN51014AL 1TYPf THlE
4-EN E qAL -RS'L.SAE APPLIED TO ESTllmAltTE HTMESE .

FRE~U~cIESF'QI S~PHERICAL, D~ifEjs. (AuTll-l (-U
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ON CASI EU

0)Lc RE.poRT P' -, .1okR.~iAPHI~ ~EA C H COTZOL Nbe *AG'cd

s:4-CEL AEI; E(JGl-lE4EFkING CORP .,SHEiVfiLLE NM C
LIFT jI-vG, OFP A-R-oY:-Apv4>C DE%-.ELEiiskTOiS. u)

o.SCR-l-PTlvE N(.TE1 PFI AL TECH-NICAL REf'T*,i
1-0v beA 76- OAT-ES,roMLNALD ;.. YUSTo

CmANLES A~e;4AT L,.L

C 0NT RA CrT: 0 A -19-12- -A-m-C- aOb

M O'N ["T i,;- JA bLAo-S Tm-68-66-:AO

L-SRI-P Ti0s R j PA-AC Hj T E'5, !F T-) -j9A
UROP OPEAATI-ukSl orAikGo P-AuACA41T-cS 1
PERu~A1iEE~~iER-4' COMP;JTER P m-0O(AR kS,*
TRAJc.CTOUAI-kS. VNFLATABL'E 'STR IUCTfUREf ,EGK',
%mE0,M-TA'IC FOr(mb~si, -VAiI AE.TY C O Ii,
LPGI!bTLCS, TKAI'NIN:, Li4140bALTYs LOs, ALTIJU~JE,
ARMY 0O~r-ATI'v~S4 )

JL)EFNT IF-IE-ASj PA®R A Cm UE CANO0P IE 5 *LOQA U i(L ITi-1N j

AEPYN.AMIJC rif;ELEIRATORS U

'PRO,,R-.S~ 5 --5 RE-FOIED F0-rl ALL -.-URIK A-CcollPLJ-SrMED UN,
THE k-bL 6 -i 1-#NG C T:V I TlE S,: () A NAL YTIC AL
Sli--S'- PARCHU DYN A-ICS-o PAP4~C,1UTE PE4FGkMA -LE
RE-,E ; Ft L(Jft iAVEL "ARAU DELIVERY; CQMhPUTE

'TR-AE-CT(RY KAOGRA', PERFO~iiMANC:., SUMMAf(Y- KNO
CUNC:Ltj-,SiOS; (2) ,'UP-A-Y LEVLL'TE-5T MESI-ILTS OF
POARACAUITF [NF'LATI-USN AND :F-QCE--T-IME T-~ k~ 4 j

AE~c-D-yNA,4jc ASS,J~s,*ANCE -AND) LIFT-I-N~ -CAN-p-I-s; (.,
4EJ4 N IE LTMLTSv F'L.IGT- ~iAFETYo S'Y,.TL-' . E V*r-

AND -9L7'-ISTICS A;ND TRAINhI(: - fa rUvNtf-ION~i.
REIAi*61LITY-o (AUT,,PRJ (U).
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A U

, M( 3 E T R , -,A/- K
EtA-'lfkI ,s'm mE -vT CIF. AN UNSY' Ef A ~ETTT
t-A~P*8ILFTY VU AEKOU-YNIAmil uECrELER-ATOH_5s- v0OLUME Itt
TE'ST VEHIC'LE ,ESIUGN MODIFICATI'ON.s (

OLSC RIPTIv-- NOTE: F-IivAL REPTa, A-1 CT 6d~s
A -U G 6'8 2 2 2P miixKE_#DAz4TiEL

RL 01, NO.0 (ER'tm13li26-VOL --
CvUNTf1RACt, AF 33_(6I1S.)-3
p ,~oJ: A F-6O06 5
T A K 6 Q 5 0
MON lT OR;t AFFDL :TR 6 71-.19 2V CL I

jCLASSIFj'E 'ePOI.T

SVpijLEllTARY rNOT: SEE ALSO0 VoL-uME 3 o Joke- 8~

DtSRPTOK5: (OLIFTJNG- R-'ENTik-Y VlHI:C-.E5,#

u E CE L ERAI0N i (.,.UPERSOjvjC T1_51 VEHlCL,-S-9
4iAKL,v SVtPERSJNIC CH'AR'ACTERI5-$T-IC5+ FE-AS1B4IjL-'IY
STUfoIES, FREE FLjr~nT TRA4E CTQiRIES:, Ac:O)-YNAMC,
_HEWT-jr44. INFLATAAL-L bJR'UcTUPES-,_ KExCO-YE. 7DR'A-q
P ARACmjTES- DESIGNI 0-1-NO TPJNEL IODELS (u)A
I;JETIF,AS; -*AEROQUYNAMIlC OE'cELEP.ATo.%S,# A:RA-P-AHO

.4. !E-ST VEpliCLES:

TE- RtSULTS Ot wjNq TUNNtrEL NSTGTN,
CA1, 4 ALYS&.S, AND : PFELIMIN'ARY DEi~1EFF-ORT-S r'PERFo'RMED IN
ORdER TO 5SeOO THE F'EASliiFLI-T CF ACCa-L-1IN
5q~PE~ziNC FRE F,1.-14HT 'TS-T, 6OF _DELOYAB!TL-E

AOYNA!C CELERATbR fli THE 42A- -OF' AN-
UVIE T'RI CA PORELBOD-Y *RE 1;E-SCmfbEQ-. TmE- -RES5ULTS_

-c hiO TrIAT T-HE, :1 o SIU LATIO O64F THE- WAAE OF A -A-

PRACTICABLE' QY' IN'T.E~jR:AT1.NG -NFAT ABaLE 4AFl- *P P E yDAG E S
ON AF- ARA#AHO ~C T~lT VCIC 'Lt AN ATTE

RE-SULTAN~T iODIFIEL) VEHICLE RETAI-NS- TrHE- -SX-E T-ES-T
CAPAnILIt1tES AS- Th4E '6-ASUC cAiiAP-n CA

'-EFIC r MI.CLE UESIGN ALSO I NCLUDES mOtIF'1fCATIONt
RLEuIREb fO0R COMPL I-A PC E *ITf M -E-4 L 'i a A~E-G L N-
GijLF TE.S-1 RA.,46E S4FET~y CRRI-A. I-NC;LUD-ED'

,~ ~'CUMEN~TI'dlS 'FOR FuRfr-_ER V.!ICL OOFC'ATOS
TriAT AOLLO IMPROVL TH -TEST 4AA5ll-T1 -OF T-ME B-ASI1C

-4,A,Ai0HO C TE5T V EhI CLEi -A VEH-I.C' E_~CPe~
~ S~T~C~ D ~'~'E&O~T AT FEJS-51 T Y 0- T THE

£i~PC-0 ANkTPECLUYDE 11A4j0r? AS'5E1ill ANtvD _CU ATl
I AE-'CE PROLES. T la-YT-- T

I .I- (F-- NCER08LEM5 AUTK lUJ
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UNCLA 5,S I F I EL

A fLPCIRT t5I-6LIUtGRA-PHY SEARCH CUNTRU~L, NO. /ZO'NCZ

A~v -67 S 1 82 -1/3 0/4

G0(OL0YEtAR- A-EROS,'PACE LORP A-. iUmlu
ESTLAOL-LSK'MENT OF- AN UNSY0M't-fRICAL VVA'E TEST
CAPA-,I1LITY -FOR AEjOOYN I tErEtR'ATORS--e L.M II

lIT EkP'E ,T AZ SURVEY ANU. 5O.UY -SURFiC PRESSURE
J)A T-A. (U),

-DrSCRI'T-IVE NOTE:- FINAL REPT, I1 MA.R 66-1 JAN- 68,-
'Au 66 3-53-P otNKL.,uAi'iIEL Vt

R~r.PT* 1,v. GEP 41-3-52 --V-0L -3
CO0NT il.-1C-- AF 33(16-iO-36916

TASK: 6657

M 0 W!T61R 1, A F FDL tR,-67-I92-VQL-3

,iClASS1PI-ED REPORTI

SWOPLEmEiTAOY NUTE:' SEE ALSO, VULUME It , i-61,75 1-8-i

PS 0I'rT,6 -s: (L IT TI+4G R E ENT RY V L H'IC L S

UL E L E R"A 1T10N) (S WP .R S 0ij1,C T.,E 5T V E HIC L ES DRA A'G
VkA C _U TE 51 1 oVAK-E, ASYMMETR.IC 60OILS-i AXY.IALLY
5ymA~fk1C FLO'4-o 6-OINARY LAYL',o S'UPERSO,,.'C
CHARAC TER 115T ICS ,j -XPEARZMEN.TAL D)ATA. PRESSUREs
v i S taT O,', TA BLL-S~l DA AG I SYRFACE. PROP0r I E-S,q

RECUVER', *IND TUNNE-L MO)ELt U')
J VEoN T If -E Rs S *0AERODYN-AMI1C DECELER AT~rkS, -R;E'SSiJR0

UI_5TR-I-8UT--_ON,_ PA-RASPN-1C P"ARACI'uTS tvU)

ASER-l-E- -OF l'No- TUNN'E-L T ESTS- AS -coN,)UCT~. T-0
'OT-Ekl-JNE PRESS,5URL QlS'T-II8UTION ON TME SURFACE OF AND'
1-1- TiE *kA~E OF -AXI-SY1MMERIC ANU A5,YMMETRi'C
(iLLi1-TIC-AL) -FOREdOQIEi,@ TMO.E TES'TS -*E'RE
c ctN D uC TED I-N- _5U'P0PRT OF _OUNbAAY LA-YER' AND iVAKE
Al-.ALYS.S REQIjl-RE -5 A LA 1Oi1 STABiHING A N

AIA 1 lY-1C A-L M ETH OD-_ P R-F' iEI CT I-N T-H , 0 DAIG O0F
-P A RAl)ON1-C -P-A RCHUJ1, DEPLOYED IN THE ?,r.,KE5S OF T M'ES f
FE,6DIESa TmE_ ANAL-YSI-S -OF 'THE DAYA OB-TAINE-D

-;"~.THS -TESIT 1 5 9 EIS CR1,L) Ig VOLUMES -1 A-ND,
'OF T-riE REPOWT-o TABULAT,1CINS OF T H LA0A1I

-0TAlEi DURItjG- TmES-E T'ESTS ARE -VRES'ENTZD 1NTHS
'VOLLUJ"'E. (kU'Tr4OR)_ U_)
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U1iCLA $5 F 1 Eh)
L 3C .E'Pokl 818LIvGpiAPHY SEAR.. CTO NU* /ZONCZ

1 0 YlLAiA MASS OFFIhCL OF TmnE SCIENJTIiC

A PP R AP1MAJTE AN ALYSI 5-1 0F 4, F L .ATi C 1R C L AR PA-RAC H li p.t u
1' STE )Y U E SC EN T. #
DLSCIP~I~V lOT-t: -TECHNICAL RtEP?.,

0,L C 68 ,2 P ROSSEDVAR, fie JR

mON0Tu,:' US5A N LaS' TiR -b 9m5 1,USL)

vtNCLAS'S-FIEJ, kE'PORT

D~tCRlPT0S:. (*PARA-6-1JTESDSj~; o-scir

FPAmACW-LTiL FARRIC59 APPROAli(AT.ION"(I',ATEATICS1 )

1.-SE- DEFORMATION, PRES0E RAis
AEif(OD~yiAMI'C CQNFJGuRATi10t45l OEFLECTION,
01IS TR [GUT I.0N Ot0* FFtLRENJT AL E&ULJAT INS-~i s%.TEGRA.T IONl

-ALEi QR ?ISS -~ ~S'.PREIj4ED F'RTE.'LSSE ANALYS1ZS OFA

fLAT, CURCULA P4AACHUTL IN 'STEADY, VwITICrAL DES(-ENTO
UNLIK'E tPREVLOUS ThiEA TMEuiTS OF TriE PRiQa EM, Tm-IS,
i-EG&RA itOtS 1NOT AiSIME T,WAT T HE 51-AP.E 1:5- K014N.s

-IjiStEAL -t1E THEOR-Y PRES NTS RE-LATIONS' 5ET*E-VN TNEr
PRES"SuRE D);STR I cUfI-ON I N T*L ORENtlD C,Q.Ui TfON AND- TmE'

S~mAPEo DRAG AND' STALS.StS 'IN L-1N&S AND_ FABkRIC. T;HE

Tri;EO RY- RESULT-S 'I.N A 'NONa~l-NiAl TKIRD) ORDER 5'$Stt'-M -OF
CwN0 1T 10N'S A7T 8Ori VENT AND SKIRT. THIS- SlYTEMW ivAS
S,.;L V~ L ,6Y A COMPUTER~ P kGkA,, BASiJ QN TMHE R-UNGE-
Ku-jTT<A e-Tr OD OF NOMERItAL INTEGr(ATI~jtJo THe
RL.SUiT-.S ARE 1%N F'AIRL.Y GGOD AGk~ELf'-N- 4-IT-m
MEASVREMENT-5 QN, PARAClU'TES. THE COMPUTER P W GR-A f

cAi-iE USE-D FOR STaE'O F~T FjESI-Gh CHA _ES

ON SHAP,FL ORl-AG AIND S-TRES,. AND THE RES~jLT-5 Of A -SMALL
STlUDY -OF TmI-S .SORt ARE XNCLUD. (A'kUwT~ (u)
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-UN CLAS S'F I E L)

.. ~~~~~~iCb- k(~" K.L1~AH tERC cNT-qOL NOi/ON2

KAUl..jci7 3Ci? -1,/3

L lNtlY N-AlTiCK LABtS l;A'S5 OF-FICkL 0 P rE SCIjENT I'F-IC
DlkECTiql
A iAL Y SIS 0 F A, ACHUTE 'I'ir A 4 UtLE 0,O,O4~

6~9- 43 ROSS IEOWAR ) . J81

M ~ OA w N - ToR - 'N22w 81% tb ,-vS(

D;LSCNkII-Ox s- (-. PARACM U TE S, L R 0 D AM
L O 4 w A T ItNS) P ARWAHuJE 0,5CETS 5 T E 5SSS
A CR YN AIC, C'O fiTR0L 5 UR A LE~a mMA'MA'TiC'i. MODELS,o

Uv,,E~lCAL AIALYS IS, OES 1 4!hj0p
P~ifI'.(COMuTE.S ), ,4RALyuTL TAbkR'C S~t

ST A I E4V C HA N-ICS) TU
1 v E T F RASl P ARA CtU T"E_ VE NT S t

TmE AN.AYIS FOR F-lAT tl'CULAR LAOIE'I tA-DY

bCS-CE T lb HER-E EA,040Eb TO DEAAL .ilTH CA-NO# E- AIN

A' PULL -!OWN4 VEN-T A GENERAL TmiPRY- t_ DVEOFb

COS FORi~ FOA -CERTAJN CONDI'TIUNSa. TME 4EN-ERAL
T-i-LOM-Y i'S TAQ~ A-5 T-HE' BAS1,i 'OF ~A CQM#UT,ER -PROGRAM.0
ANs E44HIPLE- I-5 *QRKE- -OUT TO DEMON-STRATE T-HE USE OF
TnEl FPROWRAM 1,N- 0ETERMIN ING THE OPTIMUM 'LEINATA OF-
'CE'l-TE'R LINE. THE rESULTS ARE C-OMPARLQ .'ITH T ES5
A.'iO FpAIRLY G,0,0'0 :G EEM EivT' IS 8 ABTIN E P Tfi E m-0-51

VT~ETIG UTO J S T'HE PRE'DICTION- THA-T T:HE
~A~hj FA~,cC T~SS S RLALYREaUCE-0 bY -PULLU!N-G

Tr E Vv~t I D0I 14~i (A-T49HOR6) I' u

Vj-C i. A--5S -1 F I E) G _/_Z N-C



[ U-NCLkSS I IE

LUC, KLP-G'<T 6-18l-w AP Y St A R ..MH -CjNTR-L 'NO.; tZONC2

TA CTIC-AL AkLlFT (ENTER PJP% Ao N C OF-FI-CE OF UPL.RAT[O'50'

AA L YSJS~
*m NI , P O,P A LT IT qJU ES A k Um0 ri3dCovT A L 4,5TAj C 5, FOR
HI nm ALT!TUD~o iR.LFED PARAC.ourE oxr(OPS.

OLS(Crh.I-'VE N~OTE TECHNICAL oE47o.,j

JR0PL. 6' 3 6 P R-6

-UNCLAS-SIFFiEL REPORTj

D S'c KIxP0R .5,s: - .s-PARACHUTE DESCElvf1,, MAThEMATICAL

'RA, L S-(*. L -rTA N CE) A L T IT U wE ,: MPy-T E R P f-aG RA M 5
KERE.SS-IUN ~~ANLS159 ST'ATISTICA-L FR-OCt5 E'SS
QpE-kATO!'%'S RESEARC~h, TACTICA6. Aili COMMIA& (U) u
wE,. T I FIE RS- R14 S L UT P A-RAC .U T E.) COM-P UT E R

TmnE 1 A-P-LR _G14-ES A P'iACT.C-AL t'ETM0D0 F- -P-R-E~lCTI-Na

SL0OT F~*4UL5FUR LOAJ.S USi'NG, ZQ9 3Jl AN"D, 40 StC OdD

-LjsREFIN W CTETMs- VE ST~fTl-STI-CAL f'~THUDS
U--- E ThOtL OF' MULT-1FLE -ERSIN~AS-EO( O-N THE

Q5VIJTHEOOOLITE DATA F-ROM" -4 DKPS-o UFIFJCFNT
DE-T-A IL tU GIV-EN T-0 ALLOS. EXTEN-S10N OF -r0 AB

Rc.00LT5 TolU PtiYSIC-AL S]lTwAT~o';S- 1401 S-P-E-C[,F-I-CALLY

LU- j w Uo A -O -

I-A



U C L kSS I FlI E D

OPDC RLPC~T d.BLJ.G3XAPM-Y SEARCH CO$CTI4L NO.o /ZONCZ

LO.C ~L E M ISSi IL ES A ND S 0.C-E C,05 t SNo\Y V_1E TCLU
L'.STLAUjY SOLUTI-ON OF TH:. FLO.',FIELO, OVER CONCAVE.

0 LS CR-,P'T I vE _N 0TE TECHN-IC-AL NOTES#
-UCT -&b 3P 3ATA~N-I AsA

'4 ~NCLA5SIFIEW. R~EPORT

AvA ILA6BILITY: PUB.S LN AIAA P 57 N3T -u5 3 3

5'JPP-LE ENTA<.Y NOTE': REV-ISJON OF AEpiT, UATiED i2 SEP 689
PR-ESEINTEV AT- AJAA AERODYA'1IC UF.'ELERA.TI-Ot Sy~S'_triS

M tE NTAC 0- iY 22SSP6,_NE RE N CE I(2'%N0) E-L CALL ,-5-E
P-A'L -6b-?'C6# SPONSOIED 1-N PART bY DEPA-RT-MENT OF T HE

M~A vY,o ,ASH.INGTON,i 09 C.

O~SCIP.TRS: .PARCIITE-S, FL.OA 'FIELvS,*
$T-A-iLlTl,v SUPERSONUC C;KARACTERI.ScTICSi tUR~vE.Do
P~O-F-ILE5, iHOC. AV*ES,s lNLTA-BLct: 5=TKUCTURES,o_
THvEE-0lMENSION'AL FL A,s _qUfEk-ICAL A--A Y 5I<S5
A-XIAL.LY SIM IME T RIC F L W it (u

IQE % T -, ,FLE R 5, JNS5TEA PY FLO.4- -A*RA0'A~jTE CNPI

CoNC~kvE. BODIES. (u)

TmE F.LU-IO F'LO,' AR-OIND A -CONCAVE -bCDY I"MERSE'D I
S u-PEAS 0 rI-C FREESTREAM SH05 ,ERUDYNA'MIC jNSTA 8jjL-jTY.
THS FATHAS BEEN 08,SER4E-P EXPERIMENT-ALLV I

SuP-E-SoNiC PARAC-HuTES VMERE A SMOCK ,A*E MOVE-S. 6ACK
ANU F:UTpl AHEAD OF -THE C-.ANOP'Y tO AFFEC*. TME .INfLAT',IN-i
StT Ai81-1JTY. TK{E REPO-RT AT-TE-MPTS T 0 E.,PA Lt TH I-S
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UNCu AS 5 I F 1,Et

LDC R oRT aI8LIOlGRAPH-Y SE'ARCH CON1',ROL NO, /ZONCZ

A-- b6113 17 /7
NMYrATjC K LABS MA-SS
E FFECT- ON Gi.IOI1NG PARhCH~UTL SY~oTL.1S -aITH- NO)N-

OPON'TIONA-L AUTOMATI-C tjf~iOvC, CUtj-tR'CL-_- (U
G.SCRIPTIVE NOT.E: TEC H N i,C'A6 kE PTo,

NOV 69 6;7? mGDRIC.,TmMOAS Fe. I
R-LPTO NO.v U S A-NL A B_!) R7 Oi-2 8 A~
PKOj: 0- I F- 162 3-L- 19S

UNcLA,551flE,) REsp0 RT

OLScLANI-FT iS (P A kAtCt-.TE 0 E5 tEN T., i AA 0 1O '~I NG)
(.IMPACT PRtDICTI_0ijI 'PAR'ACHUTE OD.SCEN T S),i,
_PArA4IevGS,, 'RtM0T- c-014TR-06 5Ys-TE'M_$s RADIO
LQUIPliEtNT, 'CIRCUL-AR ERROR PRU6ABL, PRO.AB-_L_-IfY,
-6EljL0YrFNT,v ITEKATlONS_9 GLJOt. PATH4 SY'SrEM'SI1
ig I% D, N 0rvP O-A4E E'D FLIGH CU Y

Ew~qA-TIlON,S ARE PRESEiTEO AND EVA--UATE-D FO~
E$TIrlMA'TING THE WVIND, EFF~.CT ON Tm'E APPRO'A-C~mPA-TH A-N'
'D~.CENUVING ORei P O-F GLI-DITNTG PARHACMUTE S.YS-T-EMS WIT-H
NQo-POPORTIONjAL AUTOMATI-C MOM'.jIG CO0Ntk0OL. EAACt
EcrwAT IONS A-RE FR EbEA T ED FOR DETR1I CERTAIN

CMAACE~5TI PEkURES- c"F %3 ~SoiGOBT
ITER-ATjQON EQUATION-S ARE P RESENT C 0 NCORPRA-T :NG

H N SI'MULATION -FOR -CALCULAT'INGa PQtN'T-S, 'A-T -EQUAL
TI'.1_ INTERMALS' ALUNti TIc '%iRC;U1 D TRACK THE -CON-TROL
R .SON t T IM E-6,E FZFET Of- 0-EP LOCY m NT POSAJTI-o -A..0
IrMPACT- POSITIO70 -PRQ8A68~IjY- ARE D-ISLUSLED. ANk
E..P'IN4I'CAL f:.UATION_ -FO-R THE RAD'yS. OF T--E CIRCLE -OF
EwUA-L -PROEIABIL- AS A FUCTIO O 140F TURIN ADu

0-N VEL-OC I TY, -A NL- S-YSTE m V ELOC ITY' 15 ?RESENTED, A
P&AM~r~jCA',qALYS-IS, OF THE -qU AT'IrO.\S Is1-5NF

SYSTE~mS &I'Tt GdLIDE 1CATIO-S FprObj. i-,j T-O 3.' tD U
A-A OII 1O0F 75 FT ANu 100- TFT 'IN -4 r4D 5 OF FlR OMt4-' T 03j2
FFrS. THE 'A NA L YSIS -SHO:N -THAT ACCURA%. 1- --c)R~Eb1_1N~N PN HI ji _GLIlDE -;A-TIC TmAN, ON~rRI~ AIS
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U NC LAS 5i E L'

UVDL hE+FUR T B'L 10G AP'HY 5EAKCHCUNtRUL NV, /koic2I

.A R tY N;4 II-C K L A B MAS
T Hl -N TLHN A,. ANL E X TE RN A)f FL, - F IL LLU A S Q,-AA T LD N IrT tA
PAR ACm1J4IES ,URIiG, INFILATPQN, (U

70 1itp U E 'SA 11I , G Q R Y C.

UiqCLA )SIFJIE) REONHT

V SC R IP-PO N 5: COP-ARAC MU T E 5 j*PF-LOv F IEL D 5
ANEMUMLTL~s,~ MoD.LL TES-T, *,,IN:) TONNE 'MODELS,
AEHoOYedAMIC LHAR'ACTE-8' -S C cs

1 uE 14T IF vE NS5: 1, NFL A IIN G~ C -9 _P ARACmU T E

A HUT-WIRE ANEMUMETL.R WxS -US-EL To- OtTAIN DATA 014

OP INFLAT ION oF T-HE C-9, 'PA-R-A-CHJLt viR F-AoDIC4TLb
kiD TLSTEf) IN A SPECVALLY CLJUNSTRUcfLG Ti.SJT :CCT10.4

Trji~ lEIHO*- I-T svAS -P0S51-' bLL 7T0 AcCURAT.LL-Y MCAsLuR

THE Ir~;N6 ANL EXTtiCN-AL FLO1 UKAPUNDING TH4E
CANUPY. Sra.M. pO' SVB'LE A'PPLTC*TIUN 5 UP THE DATA 17T0

FULL$C-A.L-E -PARA .r'T.L itSTEM's AIRE, KRLSLNTEDO.
(AUTHUR) (Ul

UNC L AS 1 F 'EU L) L~ c 2



UNCL AS$ Ij? I-ED

DDiL KEPORT 81,ILGAP1Y 'SEAkRCH CON'TROL No /L'O~qCz

A U-7'1~ d0 ,13
NAVAL *ORUN4AN~Ct LAd AHITE OAK MO

-NLW AV-PROACH 10 TrIE DETL,MIN-AT-!UN UF THE
S t-E-AD-T A'TL I N PLAt L D h A PE A ND 144C 4-U U'DA

V ~VOLUME. UP SLVE,,RAL, PAHXAHUT TYPESJ 2'
G[R- ANu 3O;-GG.O~. L-ONFIlGURATI-ON~s (U)'

*SEp 7 5 6p LdoTKEp~~'LLiAM Pe
NxRtPTi Nu. NOLT r-l/d1/

U~wC L'A Sl FiE 1 ' hE P 0 xT

U~c L5CI P TO0 s+5 C ePARA-ChU-TtS AERODYNAML'C

POoJS MATERIALS,,t IIOLEL TESTS, -STRE:SSES,
5,HuCK.(mELHANWjCS) *s RA~ON PARACAUfES (UA

I%ENfiT IFllHS-: PAR-ACHUTE CANOP-IEtS u I

A-OO1DVUCUhLNT-EU A NE,# MET-HU{,-[ OP UETERMIN1Nj
THE SrEAUY-,TAT'L ifNFLATED S-H-AE A14D INCLUDEG VOLUME
OF -)L'ErlAL JYpOE OF PARAC HUTES, ZN 12WoRt AND 16-GOiNE
CUNFI, UKATIUNSv TmIS REP6RT USES) THL METHODS ANU
TLkCrNIQuE OF AD-702 0,41 TO EXTEND TME DATA 10 Zi.
GOR-E ANu 10.GORL CONFIGURATIAON4 o-F THE FLAT CIR -ULA(,
IU- :PE tlC L NT tX T E D ED 5FHIjT,o 16, PLF _RC ENT OROUS R 1;NG
SL OT -O :~P'E kL EN- PuRUU, RI85ON PARACHUTESi . THE
1-14F L ATEu, ELt.I1PTI CAL SHAPES OF TmE V A Rl 0U5' C A'NOP IE~s
WE R CU8- OIIN rD Fri' 6- TORAH RE-COkD-t -OF THE hi'ND
TU-NNEL TES% AT VA-R10US -V E L C 171ES FO 17 MP OUlO
MPH -U.!) I G -P A R AC HUTE MODEiLSz OF APPR-OAIMATELY 4',O-.NCH

SFL-AJ U-1AmETL-R_* iHE ST'EADY-5,TATE C!ANOPY VOLUME
BClUoE~i T-H. VOLUmE OF THE bI:LLOAED GORE PANEL ANO. AXN

AVoLutlE, -AHE-AU 'OF THE CANpY KIRT HEM . THE
R-E-SULTS- 'OF rH'jis U1-V9STIGATI ON- ArE PA1NTICULAkLY
AP'PL:I(,AloLE TO ST-Uf%,pS OF CANOPY S TRESS ANAL.YSIS ANDI
D E'TRjl.N'AT -1U N' '0 THL VOLU'ME OF AIR hH-ICH AU5T BL
COL iE-C TLL 0 DvjRjI-Nk C A-NOPY I NFL AT FUN P~rOC ESs F UR- US8 I'v

TnmE -CALC.UL.A=Hr-oN uF UPEN1,N(a -SHOC Fbr(CE9

UNCLASS, IF IEU ZJ~C
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LUNCLA-5S 1, 0 E

D DC 'EIPOR-T AlIBLlOG4RAPHI S, ,AHCH CONTROL NtU. /LoNC4

<MRO D01IV -GENLRA-L -AIEFURCAN TRANSPRTTIO9' CORP NtivLES

I NsTAATAiE~oUs LUCA-L TEMP-tRArTURE!) OF AER;.ODbYNAMI-C
DpE-CLLRTO% 'R 11", TloMAL PRO'PL.RT!E-S, (U

-El.qR.1P7I v E : qE.PT's FOR JUL 69-AUG 60Ot

f E- 6-1 162P-ENGJOLML. LI .J-!

CUNTRACT': AF-33 -61-6 6,6-3
P N0 J : 7320

TASK: ,732-o-I

*MQNITC,.R: '4.AOu -900  TH6&O 67U P2;- 9171-951

U;~cASSFIE, AEPORT

-bt EC-R-1P T0RkS~ 1, fPA RA C HU TE F A 6 , S HCR MA L C ONOu C T I vIT Y)
A.IPEE-EiTiRY VLHJ-LErSm P-ARACHUTE FABk-VC,53, WY L tI
-ST'AlNLL.SS -STEE-L GLA'5S TcEXT ILES 0 GRAPH-IT-E, F I-BE! 6
(SYNlHLT'IC),- ORGAI MAT CAIALS,'LOADING IECmA ,C-S)

K TESE, E -TArSfERs 'TES'TS,j TEst E UlPM-E-lT,

SATE-,-LLT~.S (AoRTI-FICI-AL), AEROUYrqA-MIC H EATI-N-G (
-1D ENT I-FIERs -S-AF-n I(U

M EA SIJR 4E gNT-b WE RE IWADOE OF THE TAFAIMAL c-OND~uC T T Y

OF THL- FO-6LO-YI-NGi cAI'4DIDA-,TE PARA'CNUTE AR~S
NYLQNj !)TAI NL' _SS TEE L~, G-LA s, RAPI A *N C A r-1
(-A N "0ri GA AllC FTIpiR) DAT A oviR E 0 6vA IN ED !A T A
CENr, Fi TCO -DE-V'IC;: ItVH.,C. TH~E -EFiC-TS OF

CPR E S-SIVE- -LOA ~ S T A'SISE,)- A S4!-tLAR1TY-
RELA'TIO1 4 DE-IV-Eu F2ROM D-IMENS,10\A-L kAAL.,Y$1S itA5
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kAi R PL AN0E'S IM~P LtiV PAYLOAD OF -8 ,000R PU tto [ N TIHE_
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0)-EkAT'INALu AND E'CONOC OES~L1 F -ELtVAtI'N.G
JYHkE Mklk -MECOVEPY PA-RA:CmVTE To AC-I-EVE -A LO*'!-ALTITYUp:
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